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1 Introduction
This is the eleventh volume in the series on the carbon footprint (CF, the emissions of the greenhouse 
gas CO2) of Dutch holidaymakers (see de Bruijn et al. 2013a, de Bruijn et al. 2013b, de Bruijn et al. 2008, 
de Bruijn et al. 2009a, de Bruijn et al. 2009b, de Bruijn et al. 2010, de Bruijn et al. 2012, Eijgelaar et al. 
2015, Eijgelaar et al. 2016b, Eijgelaar et al. 2017, Pels et al. 2014)1. All reports were written by the Centre 
for Sustainability, Tourism & Transport of Breda University of Applied Sciences and NRIT Research, in 
collaboration with NBTC-NIPO. The current volume presents figures for 2017, and shows developments 
over 2002, 2005, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016 and 2017. The range of figures 
over a fifteen-year period not only allows for a presentation of trends, but also for insight on possible 
impacts of the economic recession on tourism emissions.
At the Paris climate conference (COP21) in December 2015, 195 countries adopted a universal, global 
climate deal and set out a global path to avoid dangerous climate change and a temperature rise 
of 2° C (UNFCCC 2015). It put the emissions of industrial sectors – including tourism – high on the 
agenda again. They are discussed by tourism stakeholders, for example as part of evolving Corporate 
Social Responsibility (CSR) strategies, COP21 itself (e.g. WTTC 2015), the Sustainable Development 
Goals (e.g. UNWTO 2016) and/or newly introduced climate policies (e.g. for aviation in ICAO 2016). 
Several Dutch tour operators and the Dutch Association of Travel Agents and Tour Operators 
(ANVR), amongst others, have recognised their responsibility, and have started to engage in carbon 
management. For these tour operators, some of the most important factors for taking action are 
increasing energy costs, international aviation policy, pressure from society to become greener, 
increasing demand for green trips, and the wish to obtain a green image and become a frontrunner 
among consumers and colleagues in doing so.
In 2008, the World Tourism Organisation (UNWTO) reported on the effects of climate change 
on tourism as well as the effects of tourism on greenhouse gas emissions (UNWTO-UNEP-WMO 
2008). The UNWTO report estimates the contribution of tourism to carbon dioxide emissions at 
approximately 5% in 2005 (UNWTO-UNEP-WMO 2008). Furthermore, Gössling et al. (2015) found 
the emission to double between 2010 and 2032. More recently, Peeters (2017b) assessed the long-
term development of tourism’s carbon footprint and found this to increase by a factor 4.6 between 
2015 and 2100. Where currently 22% of tourism trips is based on air transport, the share of air CO2 
emissions is 55%. By 2100 this will have risen to 75%. The strong growth of emissions is in stark 
contrast with the Paris 2015 Climate Agreement, that seeks to reduce emissions to almost zero by 
2100. According to Peeters (2017b), almost zero-emissions is only achievable for tourism when all 
mitigation opportunities are fully implemented. This also includes a physical barrier – cap on airport 
slots or global aircraft fleet - to unlimited growth of air transport. Information on the share of tourism 
of all environmental impacts and eco-efficiency (kg CO2 per Euro spent by tourists) of the Netherlands 
is important for the sector’s continued implementation of CSR.
 
1   A short text and a selection of the tables and figures shown in this volume are published in Dutch in Eijgelaar,  
E., Heerschap, N., Peeters, P. & Schreven, L. (2018) Toerisme en duurzaamheid. IN PleisureWorld NRIT, CBS,  
NBTC Holland Marketing & CELTH (Eds.) Trendrapport toerisme, recreatie en vrije tijd 2018, 332-350.  
Nieuwegein: PleisureWorld NRIT-CBS-NBTC Holland Marketing-CELTH.
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The aim of this research consists of two parts. Firstly, it provides a complete overview of the effects of 
Dutch holidaymakers on climate and eco-efficiency in 2017. Secondly, it shows some of the changes 
that have occurred throughout the period 2002-2005-2008-2009-2010-2011-2012-2013-2014-2015-
2016-2017. This understanding requires answers to the following questions:
- What is the total carbon footprint of Dutch holidaymakers and what are the 
developments of this carbon footprint?
- How does the holiday carbon footprint relate to the total carbon footprint of the 
Netherlands?
- What factors determine the development of the carbon footprint?
- What type of holidays and which parts of tourism are the least/most damaging to the 
environment?
- What is the eco-efficiency of different types of holidays?
Chapter two of this report briefly describes the method used to calculate the carbon footprint 
and the eco-efficiency, followed by an overview of Dutch holiday behaviour in the fourteen survey 
years. Chapter 3 describes the results for 2017. Section 3.1 starts with a number of reference 
values for the CF in the Netherlands. Section 3.2 provides an overview of the calculated CF for 
holidays, split for several holiday types and a number of destinations. The chapter continues with 
a detailed breakdown of the CF by destination, duration, accommodation type, transport mode, 
and form of organisation, both for domestic holidays (section 3.3) and outbound holidays (section 
3.4). Section 3.5 examines the distribution of emissions over the different components of holidays 
(accommodation, transport and activities). Section 3.6 looks at the eco-efficiency and compares the 
results with the eco-efficiency of the Dutch economy. Chapter 4 then shows the main changes of 
the CF during the period 2002-2017. Finally, in chapter 5, the research questions are answered, the 
results are reflected upon and some conclusions are drawn.
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2 Methodology
Data on Dutch travel behaviour from the ContinuVakantieOnderzoek (Continuous Holiday Survey, 
CVO), the annual holiday survey in the Netherlands, form the basis of this report. Specifically for 
this analysis, as an indicator for the environmental effect of tourism, the carbon footprint (CF, 
expressed in kg CO2 emissions) was used and added to the CVO. The CF has been accepted as a 
legitimate indicator for calculating the environmental impact by a continuously increasing group of 
stakeholders, both inside and outside the tourism industry. Carbon dioxide (CO2) currently receives 
much societal and political attention, and policy is already developed for it. CO2 is also one of the 
biggest environmental problems for tourism (see e.g. Peeters et al. 2007a, UNWTO-UNEP-WMO 
2008). The CF is calculated by multiplying emission factors for CO2 (in kg CO2 per night, per kilometre, 
etc.) by the number of nights, distance travelled, et cetera. These calculations are performed on data 
on the accommodation type, number of nights, transport mode, destination, and type of holiday, per 
trip featured in the CVO database. Note that for the CF, this report uses metric units throughout. 
2.1 Carbon footprint
The carbon footprint is a measure of the contribution of an activity, country, industry, person, et 
cetera, to climate change (global warming). The CF is caused by the combustion of fossil fuels for 
generating electricity, heat, transport, and so on. CO2 emissions cause a rise in the concentration of 
CO2 in the atmosphere. Since the industrial revolution the CO2 concentration has increased from 
280 ppm to 405 ppm in 2017 (parts per million; see Dlugokencky et al. 2019), which causes the 
atmosphere to retain more heat. The atmosphere’s ability to retain heat is called “radiative forcing”, 
expressed in W/m2. However, besides CO2 emissions, other emissions also play a role in global 
warming. These include gases like nitrogen oxides, CFCs and methane. A common way to add the 
effects of these other greenhouse gases (GHG) to CO2 is by converting them into carbon dioxide 
equivalents (CO2-eq). To do this, “global warming potential” (GWP) is used as a conversion factor. 
These factors vary significantly per type of gas. For instance, the GWP of methane is 25 (see IPCC 
2007: 33). This means that in one hundred years the emission of 1 kg methane has the same effect 
on the temperature as the emission of 25 kg of CO2 over the same period. A conversion factor can 
also be determined for an industry or sector, which obviously depends on the exact mix of emissions. 
For nearly all tourism components this factor is relatively small (1.05, see Peeters et al. 2007a). 
However, for air travel this is not the case. Airplanes cause additional impacts on climate, as they not 
only produce additional GHGs like nitrogen oxides, but also because these substances appear in the 
upper atmosphere, where they cause chemical reactions, and in some cases contrails (condensation 
trails) and sometimes even high altitude ‘contrail-induced’ cirrus clouds. This produces a significant 
net contribution to “radiative forcing”. In 2005, the total contribution of aviation to radiative forcing 
accumulated since 1940 was 2.0 (excluding cirrus clouds) to 2.8 times (including cirrus) as large 
as the effect of all airplane CO2 emissions (best estimates from Lee et al. 2009). However, the 
uncertainty is large: the total contribution of aviation to climate change lies somewhere between 1% 
and 14%. Unfortunately, as a result of various practical and theoretical objections, these percentages 
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cannot be used as GWP (see Forster et al. 2006, Forster et al. 2007, Graßl et al. 2007, Peeters et al. 
2007b). Thus it is not possible to provide a CO2-equivalent for air travel. In this report, we therefore 
limit ourselves to the CF of CO2 emissions only (see also Wiedmann et al. 2007). 
The CF consists of two parts: the direct and indirect CF. The direct CF consists of CO2 emissions 
caused by the operation of cars, airplanes, hotels, etc. The indirect CF measures the CO2 emissions 
caused by the production of cars, airplanes, kerosene, et cetera, and thus considers the entire 
lifecycle, in addition to the user phase (see Wiedmann et al. 2007). This report addresses all primary 
CO2 emissions, plus the emissions caused by the production of fuel and/or electricity, but ignores all 
other indirect emissions.
2.2 Calculation model
The CVO data have been processed with SPSS 23.0, which required the development of a syntax (a 
piece of SPSS code) for the CF. A CF has been calculated for each single holiday in the CVO. Firstly, 
the CVO was supplemented with a variable that indicates the amount of kilometres between origin 
and destination. This concerned the great circle distance, i.e. the shortest distance between origin 
and destination. Secondly, a diversion factor was added for 
each transport mode, which was used to multiply transport 
emissions with in the end. Thirdly, a CF per day for each 
holiday component (transport, activities, accommodation) 
was calculated through the use of an emission factor for CF 
and based on the number of nights, distance travelled and 
specific activities. By multiplying these with the duration of 
the holiday, the CF for each complete holiday was found. 
Then, by increasing the individual carbon footprints with a 
weight factor and summation, the total carbon footprint of all 
holidays was calculated. As weight factors, those provided by 
the CVO for calculating totals for the entire Dutch population 
were used. For a detailed description of the calculation 
method and the emission factors, we refer to the internal 
NHTV/CSTT-report ‘Carbon footprint emission factors; 
version 2016 and trends 2002-2016’ (Peeters 2017a). 
This report contains no corrections in comparison with the 
emission factor report used for the 2016 CF report (Eijgelaar 
et al. 2017). In 2017, the set of subjects of the CVO has been 
extended and changed. This will cause some trend-breaches 
in the data, which will become definite in 2018, when only 
the new sample will be provided. For this report we used the 
old sample, causing the trends presented in this report to 
be consistent over the years. However, when comparing the 
data in this report with those provided by NBTC for 2017 (e.g. 
in CBS 2018b), one must keep in mind the NBTC published 
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data based on the new sample and thus not fully compatible with the results in this report. For 
instance, the total number of holidays in 2017 in the old sample was 36.7 million (17.6 domestic and 
19.1 outbound) and in the new sample 40.3 million (18.1 domestic and 22.2 outbound). 
2.3 Key figures holidays
In table 2.1 the key figures for population and holidays are presented for the survey years 2002, 
2005, 2008, 2011, 2014, 2015, 2016 and 2017 (2009, 2010, 2012 and 2013 have been omitted).
Table 2.1 Key figures holidays 2002, 2005, 2008, 2011, 2014, 2015, 2016, 2017
Unit 2002 2005 2008 2011 2014 2015 2016 2017
Dutch population on January 1 million 16.1 16.3 16.4 16.7 16.8 16.9 17.0 17.1
Categories:
  0-19 years % 24.6 24.5 24.0 23.5 22.9 22.7 22.5 22.3
  20-64 years % 61.9 61.5 61.3 60.9 59.8 59.6 59.3 59.2
  65 years and older % 13.7 14.0 14.7 15.6 17.4 17.7 18.2 18.5
Holiday participation % 81 81 82 82 80 80 81 82
Categories:
  Long holidays (5 or more days) % 74 75 75 76 72 73 74 75
  Short holidays (2-4 days) % 41 40 40 42 41 41 42 43
Number of long holidays by  
the Dutch population million 22.4 22.2 23.6 23.1 22.1 22.3 22.4 23.1
Number of short holidays by  
the Dutch population million 13.1 12.2 12.3 13.2 13.0 12.8 13.1 13.6
Total number of holidays by  
the Dutch population million 35.5 34.4 35.9 36.3 35.1 35.1 35.5 36.7
Average number of holidays per Dutch inhabitant
For the whole population 2.2 2.1 2.2 2.2 2.1 2.1 2.1 2.1
For those that go on holidays 2.9 2.8 2.8 2.8 2.8 2.6 2.6 2.6
Domestic holidays million 18.7 17.3 17.4 17.7 17.2 17.0 17.6 17.6
Outbound holidays million 16.8 17.1 18.5 18.6 17.9 18.1 17.9 19.1
Of which:
  In France million 3.3 2.8 2.9 3.0 2.6 2.6 2.6 2.7
  In Germany million 2.5 2.6 3.0 3.3 3.4 3.4 3.5 3.5
  In Belgium million 2.2 2.0 2.0 2.0 1.4 1.4 1.3 1.3
Overnight stays by Dutch million 276 268 280 276 265 269 273 292
Categories:
  Domestic million 109 96 92 92 86 88 92 95
  Abroad million 167 172 188 185 179 182 181 197
Expenditure by the Dutch on  
domestic holidays
billion 
Euro 2.9 2.5 2.7 2.8 2.8 3.0 3.0 3.1
Expenditure by the Dutch on  
outbound holidays
billion 
Euro 9.7 10.3 12.6 11.2 12.6 13.0 12.6 14.4
Total distance travelled on  
holidays by the Dutch
billion 
km 45.9 54.7 62.0 61.7 61.0 62.2 60.3 67.9
Source: CVO 2002, 2005, 2008, 2011, 2014, 2015, 2016, 2017
*)  these are not the actual distances, but the great circle distance between home and destination;  
the real distances are between 5% and 15% longer
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3 Carbon footprint 2017
3.1 Introduction
In this chapter, the results of the calculations and analyses of the survey year 2017 are presented (in 
kg CO2). The values in table 3.1 are used for reference. The 165 Mt total Dutch emissions figure and 
the population size in 2017 were used to calculate the average CO2 emissions per person and the 
CO2 emissions per person per day in the Netherlands. Especially the last figure is used several times 
as a reference in this report, as emissions figure for ‘staying at home’.
Table 3.1 Reference values carbon footprint, 2017
2017
CO2 emissions per average Dutch holiday  430 kg
CO2 emissions per average Dutch holiday per day  48.1 kg
Total CO2 emissions Dutch holidays  15.8 Mt
Average annual CO2 emissions per person in the Netherlands 9.65 tonnes
Average CO2 emissions per person per day in the Netherlands 26.5 kg
Total Dutch CO2 emissions*) 165 Mt
Source: CBS 2019; the holiday values have been calculated in this study
*) excluding LULUCF (forestry- and land use)
3.2 Total carbon footprint
The total carbon footprint of all Dutch tourists was around 15.8 Mt CO2 in 2017. Tourism CO2 
emissions are not directly comparable with national CO2 emissions, as transport and accommodation 
emissions were calculated using the nationality principle, thus including all tourism emissions of 
Dutch holidaymakers, i.e. also when they were produced abroad. However, measured as part of 
Dutch emissions (165 Mt CO2 in total and just under 9.7 tonnes of CO2 per person in 2017), the 
tourism emissions would amount to approximately 9.6% of the total Dutch carbon footprint. The 
carbon footprint per average holiday is 430 kg CO2 and per day 48 kg CO2. Because 18% of the Dutch 
population did not go on holiday in 2017 (see table 2.1), the average number of holidays for those 
who did go is 2.6 holidays per year. As a result, each person that went on holiday produced average 
holiday emissions of 1118 kg CO2, which is 11.6% of the average annual emissions of a Dutch citizen 
in 2017.
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Table 3.2 shows the (average) values of the carbon footprint of Dutch tourists, divided in short (2 to 4 
days) and long holidays (5 days and longer), and in domestic and outbound holidays. 
Table 3.2 Carbon footprint per day, per holiday and in total,  
by destination and length of stay, 2017





















In the Netherlands 29 87 0.85 22 233 1.82 24 152 2.68
Abroad 67 223 0.85 60 799 12.24 61 684 13.10
Belgium 33 101 0.07 24 213 0.13 26 156 0.20
France 52 177 0.08 30 468 1.06 31 420 1.14
Germany 42 134 0.19 31 308 0.63 33 236 0.82
Average 41 126 1.71 49 608 14.07 48 430 15.77
Source: CVO, 2017 (calculation CSTT/NRIT Research)
Domestic holidays produced a total carbon footprint of 2.7 Mt CO2, which is 152 kg per holiday and 
24 kg per day. An average outbound holiday has a much larger footprint of 684 kg or 61 kg per day. 
All outbound holidays produced 13.1 Mt CO2. Thus, 17% of all holiday emissions were produced by 
domestic and 83% by outbound holidays (see figure 3.1), whereas the number of domestic holidays 
(17.6 million) is close to that of outbound holidays (19.1 million). The average carbon footprint for 
all holidays is 48 kg per day; 21.5 kg more than the Dutch average per day during the whole year 
(see table 3.1). This means that on average, the pressure on the environment is 81% higher during 
holidays than when staying at home. Moreover, this comparison does not take into account, for 
example, the emissions from people that leave their heating on in winter when taking a holiday, 
which would make their total footprint while on holiday a little larger still. Still, the per day emissions 
of a domestic holiday are 2.7 kg below the average for staying at home, but only when there is no 
additional home energy-use. 
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Per long holiday (5 days or longer) both the domestic and outbound carbon footprints are much 
higher than for short holidays. The differences are not as large on a per day basis. The carbon 
footprint per day of a long domestic holiday is actually smaller than for a short domestic holiday. The 
main reason for this is that the transport emissions are divided over a larger number of days. The 
same applies to outbound holidays to individual destinations. However, on average, the large amount 
of long holidays to long-haul destinations pushes the carbon footprint per day of a long holiday 
to the same level of that of a short outbound holiday. The emissions of long outbound holidays 
produced 78% of all holiday emissions (see figure 3.1).
Per day and per holiday, the carbon footprint of a holiday in Belgium is at a similar level as that of 
domestic holidays. Figures for France and Germany are much higher. Germany’s lower total holiday 
footprint than France is due to a high number of short and fewer long Dutch holidays.  
Figure 3.1: Distribution of all CO2-emissions by domestic and outbound holidays  









Source: CVO, 2017 (calculation CSTT/NRIT Research)
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3.3 Carbon footprint of domestic holidays
3.3.1 Length of domestic holidays
Table 3.3 shows that the carbon footprint per day decreases with an increase of the length of stay. 
The transport component weighs less heavily on the carbon footprint of a longer holiday, because 
the distance between home and the destination does not differ much between longer and shorter 
holidays in the Netherlands. On average, CO2 emissions per day are slightly lower for domestic 
holidays than for staying at home (23.8 vs. 26.5 kg/day).
Table 3.3 Carbon footprint per day, per holiday and in total,  
by length of stay for domestic holidays in 2017
  Carbon footprint  in kg CO2
  Per day Per holiday Total (Mt)
2-4 days 29 87 0.85
5-8 days 25 159 0.83
9 days or more 20 383 0.99
Average 24 152 2.68
Source: CVO, 2017 (calculation CSTT/NRIT Research)
3.3.2  Accommodation type domestic holidays
The influence of touristic and season-dependent 
recreational accommodations on the holiday footprint 
can also be detected. Table 3.4 and 3.5 show the 
corresponding values per day, per holiday and in total. 
Please note that these are figures for the total holiday, 
based on the accommodation type used: besides the 
carbon footprint of the accommodation, those for 
transport and activities are also included.
One figure that stands out in table 3.4 is the high per day 
footprint of motel and hotel holidays. Holidays spent in 
boats and youth/group accommodation have the lowest 
carbon footprint per day. Per holiday the carbon footprint 
is highest for caravan/tent/trailer/campervan; this is the 
accommodation type with the longest average length 
of stay. Finally, the highest total carbon footprint is for 
holidays spent in second homes or bungalows, which is a 
result of the high number of holidays spent in this type. 
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Table 3.4 Carbon footprint per day, per holiday and in total, by touristic accommodation type  
in the Netherlands for domestic holidays, 2017
  Carbon footprint  in kg CO2
  Per day Per holiday Total (Mt)
Private homes 16 103 0.174
Hotel/motel 37 120 0.482
Pension/B&B 23 79 0.040
Apartment 32 180 0.044
Second home, bungalow 28 175 0.858
Tent, Bungalow tent 14 89 0.062
Caravan, tent trailer, campervan 26 256 0.486
Boat: sailing boat/motor vessel 10 71 0.008
Youth hostel or other group accommodation 19 73 0.025
Other 30 169 0.017
Average 26 152 2.196
Source:  CVO, 2017 (calculation CSTT/NRIT Research; note: due to missing values in accommodation data  
the totals differ from those given in other tables)
The carbon footprints of season-dependent recreational accommodation types do not vary much. 
Compared to touristic accommodation types, per day figures are generally lower. Probably season-
dependent recreational holidays are taken closer to home. Table 3.5 clearly shows that these kinds of 
holidays are always better for the environment than staying at home, although it must be noted that 
the figure for staying at home is a daily average, whereas the accommodation types referred to here 
are often only used during weekends. A better comparison would therefore be based on the average 
carbon footprint at home during the weekend, but such a figure is not available.
Table 3.5 Carbon footprint per day, per holiday and in total, by recreational accommodation type 
(permanent pitch, private accommodation) in the Netherlands, 2017
Carbon footprint  in kg CO2
Per day Per holiday Total (Mt)
Second home, bungalow 19 143 0.183
Caravan, tent trailer, campervan 18 178 0.277
Boat (with cabin for overnight stays) 6 52 0.008
Other 5 97 0.013
Average 17 154 0.481
Source: CVO, 2017 (calculation CSTT/NRIT Research)
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3.3.3 Transport mode domestic holidays
As in the previous section, values presented in table 3.6 are for the complete holiday, and not just 
the transport mode used. The car is the most popular transport mode which also shows in the total 
carbon footprint of domestic trips by car. These holidays also have the highest carbon footprint 
per holiday and per day, and therefore largely determine the average figures. The difference in 
the carbon footprint per holiday between train on the one hand and the car on the other is large 
considering the short distances in the Netherlands. 
Table 3.6 Carbon footprint per day, per holiday and in total,  
by transport mode for domestic holidays in 2017
  Carbon footprint  in kg CO2
  Per day Per holiday Total (Mt)
Car 25 158 2.511
Train 20 90 0.092
Touring car/shuttle bus 19 93 0.007
Boat: sailing boat/motor vessel 8 71 0.004
Bicycle 9 111 0.030
Other 19 138 0.035
Average 24 152 2.677
Source: CVO, 2017 (calculation CSTT/NRIT Research)
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3.3.4 Organisation type domestic holidays
Regarding the organisation type, the carbon footprint per day for domestic holidays is highest for 
an organised holiday by car (see the list of terms for an explanation of organisation types). Specified 
by length of stay, non-organised holidays longer than nine days have one of the lowest per day 
footprints. A short, organised holiday by car shows the highest carbon footprint per day, surpassing 
the per day emissions value for staying at home considerably.
Table 3.7 Carbon footprint per day, per holiday and in total,  
by organisation type and length of stay in the Netherlands, 2017
  2-4 days 5-8 days 9 days or more Total
Carbon footprint

























Organised car 33 101 0.462 27 175 0.458 25 381 0.273 29 151 1.193
Organised other 26 71 0.040 23 145 0.026 18 253 0.013 23 100 0.080
Non-organised 25 76 0.351 23 144 0.349 18 387 0.704 21 158 1.405
Average 29 87 0.853 25 159 0.834 20 383 0.990 24 152 2.677
Source: CVO, 2017 (calculation CSTT/NRIT Research)
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3.4 Carbon footprint of outbound holidays
3.4.1 Length of outbound holidays
Section 3.3.1 showed that for domestic holidays, the carbon footprint per day decreases as the 
length of stay increases. For outbound holidays, short- (2-4 days) and medium-length holidays (5-8 
days) have the largest carbon footprint per day. An important factor here is the often considerably 
longer distance travelled on long(er) holidays, and the subsequent higher use of the airplane as 
transport mode, which increases the share of the transport component in the total carbon footprint. 
The far longer average length of holidays of over eight days (17 days) decreases the influence of this 
distance and transport mode factor.
Table 3.8 Carbon footprint per day, per holiday and in total,  
by length of stay for outbound holidays in 2017
  Carbon footprint  in kg CO2
  Per day Per holiday Total (Mt)
2-4 days 67 223 0.853
5-8 days 66 444 2.561
9 days or more 59 1014 9.683
Average 61 684 13.097
Source: CVO, 2017 (calculation CSTT/NRIT Research)
 
3.4.2 Outbound destination
The carbon footprint strongly relates to the destination, as well as the distance travelled and 
transport mode used to get to each destination. Table 3.9 shows the carbon footprint of several 
outbound destinations, split in short and long holidays. It is obvious that more distant destinations 
have larger carbon footprints. In general, the carbon footprint per day is smaller with longer than with 
shorter outbound holidays for a given destination. However, a longer holiday is often one which is taken 
further away. The carbon footprint per day of, for instance, a holiday to the USA or Canada, does show 
that the transport component has a larger impact on the total footprint of a short holiday than a long 
holiday. Spain has the largest total carbon footprint of all single country destinations. Spain’s popularity 
(large number of holidays), plus the relatively long distance and frequent use of air transport are the 
main reasons for this (both partly due to the Canary Islands being part of Spain). The apparent role of 
the airplane is even more visible in the carbon footprint per holiday for destinations like Greece, Turkey 
and other continents. Table 3.9 also shows that an average holiday to Australia or Oceania has a carbon 
footprint, per holiday, that exceeds that of a holiday to France by a factor 11. Per day the difference is 
’only’ a factor five, because holidays to Australia last much longer.
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Table 3.9 Carbon footprint per day, per holiday and in total, by outbound destination, 2017
  Short holiday Long holiday Total holidays




















Belgium 33 101 0.066 24 213 0.134 26 156 0.200
Luxembourg 46 145 0.008 29 354 0.031 32 274 0.039
France 52 177 0.079 30 468 1.062 31 420 1.141
Spain 136 491 0.103 61 811 1.757 63 783 1.860
Portugal 154 596 0.038 65 881 0.507 68 852 0.546
Austria 102 377 0.030 37 398 0.441 39 396 0.471
Switzerland 82 277 0.013 26 346 0.074 29 334 0.087
United Kingdom 81 274 0.105 39 381 0.213 47 338 0.318
Ireland 95 344 0.012 48 475 0.033 56 431 0.045
Norway 105 407 0.003 47 793 0.127 48 777 0.130
Sweden 111 428 0.015 42 599 0.077 47 562 0.092
Finland - - - 58 572 0.018 58 572 0.018
Denmark 69 245 0.012 36 399 0.081 38 370 0.092
Germany 42 134 0.193 31 308 0.626 33 236 0.819
Italy 124 447 0.056 43 587 0.667 45 573 0.723
Greece 160 627 0.009 72 874 0.606 73 869 0.615
Turkey 185 740 0.001 75 971 0.290 75 970 0.292
Former Yugoslavia 103 388 0.005 41 610 0.184 42 601 0.189
Hungary 111 402 0.017 39 579 0.071 45 533 0.089
Czech Republic 80 291 0.014 34 386 0.053 39 361 0.067
Rest of Europe 133 486 0.026 64 724 0.281 67 695 0.307
Africa 299 1050 0.007 114 1706 0.803 115 1696 0.810
Asia 529 1835 0.013 139 2587 1.328 140 2577 1.341
USA and Canada 625 1755 0.008 126 2449 1.335 127 2444 1.343
Rest of Americas 669 2007 0.014 148 2645 1.020 150 2634 1.034
Australia, Oceania 1004 3013 0.005 143 4725 0.426 144 4694 0.431
Average outbound 41 126 1.706 49 608 14.069 48 430 15.775
Source: CVO, 2017 (calculation CSTT/NRIT Research)
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3.4.3 Accommodation type outbound holidays
For outbound holidays it is also possible to measure the carbon footprint related to the accommodation 
used, both for touristic and season-dependent recreational (permanent) accommodation types. Table 
3.10 and 3.11 show the values per day, holiday and in total. Again, these figures are for the total holiday 
footprint, depending on the accommodation used, i.e. including transport and activities.
As with domestic holidays, the carbon footprint per day is large for outbound holidays spent in 
a motel or hotel (see table 3.10). This accommodation type also causes the largest total carbon 
footprint. Holidays spent on a boat or cruise ship produce the largest footprint per day; those in 
a tent the lowest. The high level for the “Boat” category is entirely caused by the very high levels of 
emissions of cruise ships.
Table 3.10 Carbon footprint per day, per holiday and in total,  
by touristic accommodation type for outbound holidays in 2017
  Carbon footprint  in kg CO2
  Per day Per holiday Total (Mt)
Private home of friends or relatives 62 684 0.831
Private home (other) 37 429 0.644
Hotel/motel 90 808 6.094
Pension/B&B 62 585 0.431
Apartment 62 686 1.362
Second home, holiday cottage 48 506 1.062
Tent, Bungalow tent 26 378 0.319
Caravan, tent trailer, campervan 38 726 1.336
Boat: sailing boat/motor vessel/cruise*) 169 2028 0.395
Youth hostel or other group accommodation 60 606 0.101
Other 47 638 0.035
Average 62 694 12.609
Source:  CVO, 2017 (calculation CSTT/NRIT Research; note: due to missing values in accommodation data  
the totals differ from those given in other tables)
*) These values are high because cruises use large amounts of energy per day or night 
Season-dependent recreational accommodations outside the Netherlands mainly concern second 
homes or bungalows, and caravans, tent trailers or campervans on permanent pitches. Per day, the 
carbon footprint for the latter type is lower than for the first. The total footprint is also larger for 
holidays spent in second homes and bungalows, because more outbound holidays are spent in this 
type. On average and for second homes and bungalows, the carbon footprint per day is higher than 
for staying at home in the Netherlands.
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Table 3.11 Carbon footprint per day, per holiday and in total, for outbound holidays in season-
dependent recreational accommodation types (on a permanent pitch), 2017
Carbon footprint  in kg CO2
Per day Per holiday Total (Mt)
Second home, bungalows 38 550 0.365
Caravan, tent trailer, campervan 26 408 0.116
Boat (with cabin for overnight stays) - - -
Other 41 740 0.008
Average 34 510 0.489
Source: CVO, 2017 (calculation CSTT/NRIT Research)
3.4.4 Transport mode outbound holidays
Per day, the largest carbon footprint was found for outbound holidays taken by airplane. The 
popularity of the airplane also gives these holidays the largest footprint per holiday and in total. 
The average holiday by plane produces over three times more emissions than that by car. Holidays 
by train and touring car, having the lowest carbon footprint per day based on the transport mode 
used, only produce a relatively small share of the total carbon footprint of outbound holidays. An 
explanation for the relatively high per day and per holiday values for the category “other” is the 
inclusion of cruise ships (as mode of transport).
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Table 3.12 Carbon footprint per day, per holiday and in total, by transport mode for  
outbound holidays in 2017
  Carbon footprint  in kg CO2
  Per day Per holiday Total (Mt)
Car 32 364 3.552
Airplane 97 1149 9.136
Train 27 162 0.076
Touring car/shuttle bus 28 227 0.128
Other 48 522 0.205
Average 61 684 13.097
Source: CVO, 2017 (calculation CSTT/NRIT Research)
3.4.5 Organisation type outbound holidays (longer than 4 days)
The strong influence of the transport mode used is also apparent in the carbon footprint of 
outbound holidays per organisation type: an organised holiday by plane has the largest carbon 
footprint per day and per holiday (see table 3.13; see the list of terms for an explanation of 
organisation types). Organised holidays by plane produce by far the highest share of the total 
carbon footprint of outbound holidays by organisation type. Organised holidays by car (e.g. including 
accommodation booked with a travel agency) have a lower carbon footprint per holiday than non-
organised outbound holidays.
Table 3.13 Carbon footprint per day, per holiday and in total, for outbound holidays  
(longer than 4 days) by organisation type in 2017
  Carbon footprint  in kg CO2
  Per day Per holiday Total (Mt)
Organised car 34 392 1.453
Organised touring car 28 270 0.113
Organised airplane 97 1260 8.44
Organised other 44 450 0.205
Non-organised 31 504 2.034
Average 60 799 12.245
Source: CVO, 2017 (calculation CSTT/NRIT Research)
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3.5 Carbon footprint per holiday component
The environmental impact of a holiday can be divided over the components transport, accommodation, 
and other aspects. These ‘other aspects’ are also called ‘entertainment’, and concern local activities 
(that also include local transport used for excursions et cetera). Figure 3.2 shows the division over 
these three categories. For all holidays, the transport used to and from the destination has the largest 
impact on the holiday carbon footprint (50%). Accommodation is responsible for just under a third of all 
holiday emissions (30%).


































Source: CVO, 2017 (calculation CSTT/NRIT Research)
Figure 3.2 also shows large differences between domestic and outbound holidays. For the carbon 
footprint of domestic holidays, accommodation is particularly relevant (57%), whereas transport is 
similarly important for outbound holidays (58%). All three components have a much larger absolute 
environmental impact with outbound holidays than with domestic holidays.
In table 3.14 the carbon footprint of the three components is shown for various destinations. One 
figure that stands out is the large share of transport in the holiday carbon footprint of more distant 
destinations. This is particularly valid for countries and regions that are mainly accessed by plane, 
where the transport share is typically at least around 50%, starting with e.g. Hungary, Spain and Finland, 
and reaching up to 84% for overseas destinations. Intercontinental holidays also have a relatively large 
carbon footprint for the category ‘other’, mainly caused by the longer duration of these holidays, but 
also because of round trips made at the destination (involving long distances and often local flights). For 
Australia this is particularly visible. In the right (percentage) column this share is not very large, because 
the transport component still weighs much heavier.
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Table 3.14  Share of the components transport, accommodation and ‘other’ of the carbon footprint 
per destination, in kg per holiday and in percentage of total, 2017
  Carbon footprint per holiday in kg CO2 Share of total carbon footprint in %*
  transport accommodation other transport accommodation other
Netherlands 19 86 47 12% 57% 31%
Belgium 27 73 56 18% 47% 36%
Luxembourg 73 118 84 26% 43% 31%
France 137 158 125 33% 38% 30%
Spain 482 190 111 62% 24% 14%
Portugal 515 213 124 60% 25% 15%
Austria 177 154 65 45% 39% 16%
Switzerland 126 143 65 38% 43% 20%
United Kingdom 139 111 87 41% 33% 26%
Ireland 236 97 98 55% 23% 23%
Norway 204 367 206 26% 47% 27%
Sweden 263 150 149 47% 27% 26%
Finland 350 149 73 61% 26% 13%
Denmark 130 124 115 35% 34% 31%
Germany 60 109 68 25% 46% 29%
Italy 250 189 134 44% 33% 23%
Greece 544 221 104 63% 25% 12%
Turkey 626 238 105 65% 25% 11%
Former Yugoslavia 263 198 139 44% 33% 23%
Hungary 286 159 88 54% 30% 16%
Czech Republic 156 120 86 43% 33% 24%
Rest of Europe 392 178 124 56% 26% 18%
Africa 1270 244 183 75% 14% 11%
Asia 1926 368 282 75% 14% 11%
USA and Canada 1779 377 287 73% 15% 12%
Rest of Americas 2079 322 232 79% 12% 9%
Australia, Oceania 3949 294 451 84% 6% 10%
Average 216 131 83 50% 30% 19%
Source: CVO, 2017 (calculation CSTT/NRIT Research)
*Total share not always 100% because component figures are rounded off
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Table 3.15 shows the shares of the components transport, accommodation and ‘other’ aspects per 
holiday by transport mode. Logically, the transport component of holidays taken by plane is the 
largest, whereas it is zero for holidays taken by bicycle and boat. The latter is because the carbon 
footprint of cruise ships and boats has been completely attributed to accommodation.
Table 3.15 Share of the components transport, accommodation and ‘other’ of the carbon footprint 
per transport mode, in kg per holiday and in percentage of total, 2017
  Carbon footprint per holiday in kg CO2 Share of total carbon footprint in %*
  transport accommodation other transport accommodation other
Car 56 107 73 24% 45% 31%
Airplane 808 209 132 70% 18% 11%
Train 15 70 28 13% 62% 25%
Touring car/shuttle bus 31 139 41 15% 66% 19%
Boat** 0 33 38 0% 46% 54%
Bicycle 0 96 15 0% 86% 14%
Other 55 255 62 15% 69% 17%
Average 216 131 83 50% 31% 19%
Source: CVO, 2017 (calculation CSTT/NRIT Research)
*Total share not always 100% because component figures are rounded off
** The transport emissions for ‘boat’ are zero as these trips do not require(significant) transport to the boat and we have assigned  
all emissions from the boat itself to accommodation as these are difficult to separate.
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The next table (3.16) shows the shares of transport, accommodation and ‘other’ aspects of the 
holiday footprint and total footprint by accommodation type. Hotel holidays have the largest impact 
on the environment. However, the share of accommodation of the total carbon footprint of hotel 
holidays is relatively low (25%), because they are often taken by plane, which weighs heavier on the 
total carbon footprint. 
Table 3.16 Share of the components transport, accommodation and ‘other’ of the carbon footprint 
per accommodation type, in kg per holiday and in percentage of total, 2017
  Carbon footprint per holiday in kg CO2 Share of total carbon footprint in %
  transport accommodation other transport accommodation other
Hotel 335 135 79 61% 25% 14%
Bungalow 89 128 59 32% 46% 21%
Camping 110 138 118 30% 38% 32%
Other 262 120 84 56% 26% 18%
Average 216 131 83 50% 30% 19%
Source: CVO, 2017 (calculation CSTT/NRIT Research)
Finally, table 3.17 shows the division of the three components per organisation type (see the list of 
terms for an explanation of organisation types). The share of transport of the total carbon footprint is 
largest for holidays for which only the transport is booked in advance. To a lesser degree, this is also 
valid for combined trips and package holidays. In all three cases the airplane plays a major role.
Table 3.17 Share of the components transport, accommodation and ‘other’ of the carbon footprint 
per organisation type, in kg per holiday and in percentage of total, 2017
  Carbon footprint per holiday in kg CO2 Share of total carbon footprint in %
  transport accommodation other transport accommodation other
Package trip 649 247 109 65% 25% 11%
Combined trip 647 186 124 68% 19% 13%
Only transport  
organised 698 115 134 74% 12% 14%
Only accommodation 
organised via booking 
agency
48 101 66 22% 47% 31%
Only accommodation 
directly booked 60 116 89 23% 44% 34%
Non-organised 78 114 64 30% 45% 25%
Average 216 131 83 50% 30% 19%
Source: CVO, 2017 (calculation CSTT/NRIT Research)
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3.6 Eco-efficiency
The carbon footprint of a holiday (or per day) can be compared with holiday spending. This is called 
‘eco-efficiency’, expressed in kg CO2 per Euro. The lower the figure, i.e. the fewer emissions per Euro 
spent, the better the eco-efficiency. Table 3.18 gives an overview of eco-efficiency values for holidays 
made by the Dutch. Short holidays clearly score better eco-efficiency values than long ones, because 
spending is relatively high and transport emissions low compared to long holidays.
Table 3.18 Eco-efficiency, by destination and length of stay, 2017
Eco-efficiency in kg CO2 per Euro
Short holiday Long holiday Total holidays
Domestic 0.72 0.95 0.86
Outbound 0.81 0.91 0.91
Average 0.76 0.92 0.89
Source: CVO, 2017 (calculation CSTT/NRIT Research) 
However, between outbound destinations the eco-efficiency varies considerably (see figure 3.3). With 
0.43 kg CO2/€, Finland has the lowest, most favourable, eco-efficiency, whereas has Australia and 
Oceania have the highest (1.52kg CO2/€). With an eco-efficiency of around 1.23 kg CO2/€, Turkey is by 
far the least favourable one within Europe. In 18 out of 22 European destination areas the spending 
in € is more than the emissions in kg. In general, the differences between destinations are smaller 
in eco-efficiency than in the carbon footprint per holiday or per day. Apparently, tourists’ emissions 
increase along with their spending.
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CF per day (in kg CO2) Eco-efficiency in kg CO2 per Euro
Source: CVO, 2017 (calculation CSTT/NRIT Research) 
The eco-efficiency of the whole Dutch economy is approximately 0.22 kg CO2/€ (total 2017 CO2 
emissions of 165 Mt, see section 3.1, divided by the 2017 GDP of €737 billion2 (CBS 2018c). Hence, 
basically all holiday types and destinations presented in this section are less eco-efficient. It is almost 
impossible to choose a more eco-efficient domestic or outbound holiday, as is shown in table 3.19. 
Domestic holidays are often less eco-efficient per transport mode than outbound holidays due 
to lower spending, though on average there is a small advantageous eco-efficiency for domestic, 
apparently due to the unfavourable eco-efficiency of outbound holidays by airplane.
Table 3.19 Eco-efficiency of domestic and outbound holidays by mode of transport, 2017
Eco-efficiency in kg CO2 per Euro




Touring car/shuttle bus 0.32 0.37




Source: CVO, 2017 (calculation CSTT/NRIT Research) 
2   Note that CBS reports a major recent revision of the national accounts, conform to new European guidelines, the 
European System of Accounts (ESA) 2010. Therefore GDP figures used in previous Travelling Large reports have now 
changed. More information about the revision can be found at www.cbs.nl under ‘Revision national accounts: 2010’.
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4 Developments 2002 – 2017
4.1 Introduction
This chapter shows the most important changes of the carbon footprint during the years 2002, 2005, 
2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016 and 2017. As reference values, the average 
and total emissions for Dutch holidays and for the Dutch on an annual basis are shown in table 4.1. 3
The two most prominent developments are seen in this table: from 2002 to 2017 total Dutch 
CO2 emissions have decreased by 6.7%, but at the same time total Dutch holiday emissions have 
increased by 22.7%. 2017 has seen a 10% increase in total holiday emissions compared to 2016. 
Average emissions per day (3.2%) and per holiday (6.4%) also increased. Since monitoring started in 
2002, total holiday emissions have never been higher than in 2017. 
This has resulted in an increase of the share of holiday emissions of the Netherlands’ total emissions 
from 7.3% in 2002 to 9.6% in 2017. Emissions per day followed the same development: annual 
emissions per capita per day in the Netherlands have decreased by 12%, whereas those for holidays 
have increased by 16.5%. Not shown by the table are the slight reductions of all emission figures 
(both for tourism and the economy) in 2009, after peaking in 2008. However, most of these figures 
were back to or over 2008 levels in 2010 again, except for national emissions, which are still below 
the levels of the previous decade. The sometimes large variations in national emissions are largely 
due to changes in average autumn, winter and spring temperatures in the Netherlands, which have 
a considerable effect on home and industry energy use. Total holiday emissions, with their large 
outbound share, have developed differently and surpassed the previous record of 2008 in 2012, 
before decreasing in 2013 and 2014, rising in 2015, and falling again in 2016, and now reaching a 
new record height. Carbon footprint developments will be more explicitly shown in section 4.3.
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Table 4.1 Reference values carbon footprint, 2002, 2005, 2008, 2011, 2014-2017
2002 2005 2008 2011 2014 2015 2016 2017
Dutch average CO2 emission  
per holiday (kg) 362 412 427 417 415 419 404 430
Dutch average CO2 emission  
per holiday per day (kg) 41.3 46.8 48.4 48.2 48.3 48.3 46.6 48.1
Total Dutch holiday CO2  
emissions (Mt) 12.9 14.2 15.5 15.1 14.6 14.7 14.3 15.8
Average CO2 emissions per person 
per year in the Netherlands (tonnes) 11.0 10.9 10.7 10.2 9.5 9.9 9.8 9.7
Average CO2 emissions per person 
per day in the Netherlands (kg) 30.1 29.9 29.4 27.9 25.9 27.1 26.9 26.5
Total Dutch CO2 emissions (Mt)**) 176.8 178.0 176.0 169.6 159.3 166.9 166.8 164.9
Contribution of Dutch holiday CO2 
emissions to total Dutch  
CO2 emissions 
7.3% 8.0% 8.8% 8.9% 9.1% 8.8% 8.6% 9.6%
Source: CBS 2019; CVO 2002, 2005, 2008, 2011, 2014-2017 (calculation CSTT/NRIT Research) 
*) preliminary figure (CBS 2019)
**) excl. LULUCF (emissions from forestry and land use)
4.2  Developments in distance, transport modes,  
organisation, and accommodation
The next table provides insight into the shares of different modes of transport of the total holiday 
market (number of holidays), and of the total distance travelled on holidays. For distance, the great 
circle distance between home and destination is used; the real distances are 5-15% longer. Looking 
at the total holiday market between 2002 and 2017, it appears that the number of holidays only 
slightly increased, whereas the total distance travelled on holiday increased by 48.5%. Total distance 
increased by 12.6% between 2016 and 2017; a large rise after an 8-year period of little variation, and 
a new record. The average return distance for a holiday increased from 1,290 km in 2002 to 1,848 km 
in 2017 (+43.3%), which was a 8.9% increase from 2016, and also a new all-time high. These records 
are due to an increase in both the number of holidays by airplane (15.8%) and the total distance 
travelled on these type of holidays (16.3%) compared to 2016.
Over the whole 2002-2017 period, the most relevant development is also the increase of holidays by 
plane with 81.3%. The total distance travelled on holidays by plane increased even more during this 
period (85.9%). Overall, the Dutch have not only started travelling more by plane, but also travelled 
further with this transport mode. The average return distance for holidays by plane increased from 
6,261 km in 2002 to 7,032 in 2010, and was at 6,420 km in 2017. The airplane is now used for 75.2% 
of the total holiday distance travelled, whereas holidays by plane still only make up 21.7% of all 
holidays.
3   For lack of place, all tables in this chapter omit the years 2009, 2010, 2012 and 2013, and start with three-year jumps. 
These missing years do feature in the graphs in section 4.3 and 4.4.
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Table 4.2 Holidays and distance per transport mode used
Unit 2002 2005 2008 2011 2014 2015 2016 2017
Share of total Dutch holidays by 
transport mode used, per year %
Car 75.2 72.9 71.5 72.0 70.8 71.0 71.7 69.9
Airplane 12.4 16.3 18.1 18.3 20.0 20.4 19.3 21.7
Train 4.2 4.1 4.5 4.3 4.0 3.9 4.0 4.1
Touring car/shuttle bus 3.3 3.2 3.0 2.4 2.0 2.0 1.9 1.7
Boat 0.3 0.2 0.3 0.3 0.2 0.2 0.2 0.1
Bicycle 0.9 1.1 0.9 0.6 0.9 0.7 0.8 0.7
Other 3.7 2.2 1.8 2.1 2.1 1.9 2.1 1.8
Total million holidays 35.5 34.4 35.9 36.3 35.1 35.1 35.5 36.7
Share of holidays of total  
distance travelled*) per  
transport mode per year
%
Car 32.2 25.2 23.3 23.1 22.1 22.3 23.8 21.7
Airplane 60.0 69.4 72.0 72.5 74.2 74.2 72.8 75.2
Train 1.8 1.3 1.3 1.3 1.0 1.1 1.0 0.9
Touring car/shuttle bus 3.8 2.8 2.4 1.9 1.6 1.5 1.5 1.3
Boat 0 0 0 0 0.1 0 0 0
Bicycle 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Other 2.0 1.1 0.8 1.0 0.9 0.8 0.8 0.8
Total billion km 45.7 54.8 62.0 61.7 61.0 62.2 60.3 67.9
Source: CVO 2002, 2005, 2008, 2011, 2014-2017 (calculation CSTT/NRIT Research)
*)  not the actual distance travelled between home and destination, but the great circle distance;  
the actual distance will be between 5 and 15% higher. 
The influence of the increasing amount of holidays by plane and flight kilometres is also clearly 
visible in the degree of organisation (see list of terms for an explanation). Package trips have the 
largest share of the total distance travelled on holidays (30.8% in 2017), although this share has 
been constantly decreasing since its peak in 2005, with combined trips distance share developing 
the opposite way. The total distance travelled on package trips increased by 25.7% between 2002 
and 2017. Combined trips show the greatest increase in distance travelled (361% between 2002 and 
2017), which is partly due to the continuous increase of this type of trips during this period; 219%). 
Only non-organised holidays saw a decrease in the total distance travelled (-34.5%; 2002-2017).  
This can be entirely attributed to a decrease of this type of holidays (-43.4%). 
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Table 4.3 Holidays and distance by degree of organisation
Unit 2002 2005 2008 2011 2014 2015 2016 2017
Share of holidays (by the Dutch) 
of total holidays by organisation 
type per year
%
Package trip 10.8 12.9 12.8 11.3 11.2 11.3 10.3 10.5
Combined trip 3.3 4.0 5.5 7.3 8.8 8.9 9.0 10.2
Only transport organised 4.5 5.0 5.5 5.3 4.6 4.6 4.5 5.4
Only accommodation directly 
booked through booking office 20.7 27.1 28.2 34.6 34.8 36.7 38.3 36.3
Only accommodation directly 
organised 16.8 22.1 20.9 17.4 15.9 14.8 14.5 13.7
Non-organised 43.8 28.9 27.1 24.1 24.8 23.6 23.4 24.0
Total million holidays 35.5 34.4 35.9 36.3 35.1 35.1 35.5 36.7
Share of holidays of total  
distance travelled *) by degree  
of organisation per year 
%
Package trip 36.3 43.4 40.4 35.4 34.1 33.8 32.9 30.8
Combined trip 9.2 12.0 15.3 21.9 26.0 26.7 26.1 28.5
Only transport organised 18.0 17.5 18.6 17.9 15.2 14.9 15.1 16.4
Only accommodation directly 
booked through booking office 9.4 9.7 9.0 10.6 10.2 11.4 11.6 10.7
Only accommodation directly 
organised 6.8 7.6 7.3 6.5 5.9 5.3 5.7 4.7
Non-organised 20.3 9.7 9.4 7.7 8.5 7.9 8.6 9.0
Total billion km 45.7 54.8 62.0 61.7 61.0 62.2 60.3 67.9
Source: CVO 2002, 2005, 2008, 2011, 2014-2017 (calculation CSTT/NRIT Research)
*) not the actual distance travelled between home and destination, but the great circle distance
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Table 4.4 shows holidays and distance by accommodation type. Here, holidays spent in hotels have 
the largest share in total distance travelled (52.8% in 2017). The number of this type of holidays did 
increase by 6.2% between 2016 and 2017, and its total distance by 10.9%. Since 2002, the number of 
hotel holidays increased by 45% and the distance by 98.1%. Needless to mention that many holidays 
by airplane are spent in hotels. 
Table 4.4 Holidays and distance by accommodation type
Unit 2002 2005 2008 2011 2014 2015 2016 2017
Share of holidays (by the Dutch) 
of total holidays by  
accommodation type per year
%
Hotel 24.9 29.0 30.6 31.6 33.1 34.5 34.0 34.9
Bungalow 25.0 23.9 25.8 27.5 24.8 25.0 24.8 24.4
Camping 26.8 24.1 21.3 21.7 20.6 18.9 20.0 19.4
Other 23.3 22.9 22.2 19.2 21.5 21.6 21.3 21.4
Total million holidays 35.5 34.4 35.9 36.3 35.1 35.1 35.5 36.7
Share of holidays of  
total distance travelled *) by 
accommodation type per year
%
Hotel 39.5 51.7 51.6 52.4 51.1 54.3 53.6 52.8
Bungalow 11.4 8.8 9.1 10.8 11.5 10.1 11.4 11.0
Camping 14.0 10.6 10.9 10.3 10.4 9.2 10.3 10.1
Other 35.0 28.8 28.4 26.5 27.0 26.4 24.7 26.2
Total billion km 45.7 54.8 62.0 61.7 61.0 62.2 60.3 67.9
Source: CVO 2002, 2005, 2008, 2011, 2014-2017 (calculation CSTT/NRIT Research)
*) not the actual distance travelled between home and destination, but the great circle distance
4.3 Developments in CO
2
 emissions
The developments shown in the previous section can also be seen in the development of CO2 
emissions. Figure 4.1 displays the development of emissions for domestic and outbound holidays, in 
total, per holiday and per day. Until 2008, total emissions increased with an average of 3.0% per year. 
Between 2008 and 2012, total emission growth rates fluctuated between -2% and +2% per year.  
A record was reached in 2012, after which a decrease set in (notably 2012-2013: -4.2%), interrupted 
by a 1.0% increase between 2014 and 2015, but continued from 2015 to 2016 (-2.5%). In 2017, a 
10.0% increase from the previous year leads to a new all-time high (15.8 Mt). The average annual 
growth of total emissions between 2002 and 2017 was 1.4%. 
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These increases and decreases in total emissions can be fully attributed to the growth and 
decline of outbound holiday emissions. These grew by 4.4% per year until 2008, but fluctuations 
between 2008 and 2017, with a strong decrease between 2012-2013 (-6.0%) and an even stronger 
increase between 2016 and2017 (11.8%), amongst others, have resulted in an average growth of 
1.9% between 2002 and 2017. The emissions of domestic holidays show an unstable but overall 
decreasing development until 2014 (-1.6% per year), then turning into a gradual increase  
(2014-2017: 2.3% per year) (see also data in table 4.5).
Figure 4.1:  Emission trends of domestic, outbound and total holidays,  




































Source: CVO 2002, 2005, 2008-2017 (calculations CSTT/NRIT Research)
Figure 4.2 shows emission trends for holidays with different transport modes (only outbound) and 
organisation types (domestic and outbound)4. The very strong growth of emissions of holidays by 
plane, with 7.4% per year in the 2002-2008 period, is followed by eight years of fluctuation and 
overall decrease (-0.9% per year 2008-2016), ending with a 15.4% increase and a record 9.1 Mt in 
2017. Outbound emissions by car show another year of slight increase in 2016-2017 (3.7%) and are 
almost back at 2002 resp. 2012 levels. The emissions of outbound holidays by bus have decreased 
for nine consecutive years now, and by 2.1% in 2016-2017. The main reason for this development 
is the strong overall decline in this type of holidays. Outbound train emissions have shown strong 
fluctuations for the whole 2002-2017 period. Exemplary is a strong decrease in 2015-2016 after a 
similarly strong increase the year before. Of particular interest is the very similar development in 
emissions of holidays by plane and organised holidays, and of holidays by car and non-organised 
holidays. The share of holidays by plane of all organised holidays is rather large, and a large number 
of holidays by plane are offered by tour operators. Holidays by car are mainly non-organised.  
4   Please note that in this figure, organised holidays are package and combined holidays only, and non-organised holidays 
also include those where accommodation or transport have been booked.
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After a break in this relation between 2009 and 2010, emissions of outbound holidays by plane and 
of organised holidays have showed similar developments again. The same is seen with emissions of 
non-organised holidays and emissions of holidays by car. Both developments are clearly visible in 
Figure 4.2.





























Outbound holidays by train
Outbound holidays by plane
Total emisssions
Outbound holidays by car
Total non-organised holidays
Outbound holidays by bus
Source: CVO 2002, 2005, 2008-2017 (calculation CSTT/NRIT Research)
When taking a closer look at the growth of emissions, it becomes evident that most of the 
total growth of 2.92 Mt between 2002 and 2017 is caused by holidays taken outside of Europe 
(intercontinental; +2.47 Mt). European holiday emissions increased much less (+0.82 Mt), while 
domestic holiday emissions decreased (-0.37 Mt), see table 4.5. The emissions of intercontinental 
holidays had nearly doubled (99.2%) between 2002 and 2010, before showing an overall decline 
of 17.0% from 2010 to 2016, followed by 20.5% increase in 2016-2017, bringing them back to 
the 2010 level. Most striking until 2010 have been the increases in emissions from holidays to 
developing countries (i.e. Asia, Africa, and the rest of the Americas), see also figure 4.3. Particularly 
the development of holiday emissions for Asia has been remarkable between 2002 and 2010, 
increasing by 12.1% on average per year. The share of emissions of all intercontinental holidays has 
grown from just under 20% (in 2002) to more than 32% (in 2010) of all holiday emissions, and since 
then has been fluctuating between 28% and 30%, climbing to 31.4% again in 2017. The increase in 
total holiday emissions between 2016 and 2017 can be attributed to all regions (domestic 2.0%), 
but mainly the outbound ones: European (7.1%) and, particularly, intercontinental holiday emissions 
(20.5%).
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The overall development towards long-haul destinations is visible in the total distance that people 
travelled to their destinations (+2.7% per year in 2002-2017). Consequently, the emissions of 
transport have grown faster (+2.2% per year) than average, whereas those from accommodations 
(+0.8% per year) and other holiday activities (+0.5% per year) grew considerably slower. The total 
number of holidays showed only a very small increase per year between 2002 and 2017 (+0.2%). It 
can therefore be concluded that the growth of the carbon footprint is due to changes in the way of 
holidaymaking (mainly a change in destinations), and not due to a growth in the number of holidays. 
Table 4.5 Carbon footprint by destination
Carbon footprint in Mt CO2
2002 2005 2008 2011 2014 2015 2016 2017
The Netherlands 3.048 2.728 2.687 2.781 2.543 2.587 2.672 2.677
Europe (excl. the Netherlands) 7.351 7.541 8.039 7.936 7.873 7.885 7.717 8.139
Outside Europe (intercontinental) 2.491 3.951 4.750 4.655 4.324 4.419 4.133 4.959
- of which Africa 0.392 0.702 0.863 0.809 0.704 0.667 0.461 0.810
- of which Asia 0.616 1.061 1.175 1.532 1.418 1.422 1.349 1.341
- of which the USA and Canada 0.767 0.923 1.150 1.029 1.102 1.140 1.191 1.343
- of which the rest of the Americas 0.507 1.001 1.131 1.016 0.785 0.970 0.927 1.034
- of which Australia and Oceania 0.209 0.265 0.430 0.269 0.316 0.220 0.205 0.431
Total 12.89 14.22 15.48 15.37 14.74 14.89 14.52 15.78
Source: CVO 2002, 2005, 2008, 2011, 2014-2017 (calculation CSTT/NRIT Research)
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Figure 4.3 clearly shows the influence of the emissions of intercontinental holidays on total holiday 
emissions: first their fast, overall growth until 2008, and then their slowed growth and decline 
afterwards, except for the steep increase of emissions for USA/Canada in 2012, and the general 
recovery since 2014. Both the growth and decline of emissions of intercontinental holidays can be 
attributed to the changes of the share of holidays by plane and the growth of the distance travelled 
on these holidays (see above). The emissions of long (nine days or more) outbound holidays by plane 
increased from 4.0 Mt in 2002 to 6.9 Mt in 2017. This type of holiday was solely responsible for 44% 
of all holiday emissions in 2017.
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Source: CVO 2002, 2005, 2008-2017 (calculation CSTT/NRIT Research)
Finally, the developments per tourism component are of interest (see figure 4.4). Overall until 2012, 
total transport emissions have increased above average, whereas those of accommodation and 
other activities grew below average. In 2013, all per component emissions fell, particularly those 
of transport. The stronger declines in transport emissions in 2009, 2013 and 2016 (-4.5%), as well 
as the increases in 2014, 2015 and 2017, can be explained by this components’ sensitivity to the 
(development of) emissions of intercontinental holidays, as opposed to those of accommodation or 
other activities. Average return distance is strongly linked to both (developments in) transport and 
intercontinental holiday emissions (see figure 4.3 and 4.4). In 2013 total distance travelled fell by 5.2%, 
increasing by 3.2% in 2014 and 1.9% 2015, falling by 3.0% in 2016, and increasing by 12.6% in 2017. 
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Between 2002 and 2017, air transport emissions have increased slightly less than distances, mainly 
due to technological developments in global aviation (Peeters 2017a). Therefore, the average 
emissions per km travelled improved slightly. 






































Source: CVO 2002, 2005, 2008-2017 (calculation CSTT/NRIT Research)
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4.4 Developments in eco-efficiency
This final section addresses the eco-efficiency of tourism, expressed in kg CO2 emissions per Euro 
spent. Tourist spending has been measured in real prices in the CVO and corrected for the consumer 
price index CPI for the Netherlands (CBS 2018a). Between 2002 and 2005, total eco-efficiency 
increased (worsened) by 15.0%, followed by a 5.4% decrease between 2005 and 2009, another 4.6% 
increase between 2009 and 2012, and finally a 5.1% decrease (improvement) between 2012 and 
2017. During the entire 2002-2017 period, emissions have increased faster than spending, making 
the sector 7.9% less eco-efficient. Domestic holidays have become 0.9% less eco-efficient over the 
2002-2017 period, whereas outbound holidays have become 10.7% less efficient in this period. 


































Source: CVO 2002, 2005, 2008-2017 (calculation CSTT/NRIT Research)
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5	 Conclusions	and	discussion
The Travelling Large reports, started in 2008 (de Bruijn et al. 2013a, de Bruijn et al. 2013b, de Bruijn 
et al. 2008, de Bruijn et al. 2009a, de Bruijn et al. 2009b, de Bruijn et al. 2010, de Bruijn et al. 2012, 
Eijgelaar et al. 2015, Eijgelaar et al. 2016b, Eijgelaar et al. 2017, Pels et al. 2014), have gradually 
ensured that data on the environmental impact of Dutch holidays have become an integral part 
of statistics on Dutch holiday behaviour. Particularly since 2009, when Statistics Netherlands (CBS) 
started including a section on tourism emissions, based on the research for the Travelling Large 
reports, in its annual Tourism & Recreation in Figures report, since 2015 part of the Trendrapport 
(for the latest, see Eijgelaar et al. 2018). This new, eleventh report is also based on the Continuous 
Holiday Survey (CVO) of NBTC-NIPO Research. Additionally, information on the carbon footprint of 
various touristic activities and holiday components, collected by the Centre for Sustainability, Tourism 
& Transport of Breda University of Applied Sciences over the years, has been used (see also Peeters 
2017a).
In 2017, the total contribution of CO2 emissions by Dutch holidaymakers was 15.8 Mt or 9.6% of all 
CO2 emissions of the Dutch economy. It is not easy to define a sustainable level for CO2, but it has 
become clear that substantial reductions are needed to prevent ‘dangerous climate change’. The 
latter has been linked to more than 1.5-2 degrees warming in the 2015 Paris Agreement (UNFCCC 
2015), which entered into force in November 2016 (UN 2016). For the moment, the EU has set the 
goal of a 20% reduction of GHG emissions by 2020 (and 40% in 2030) compared to 1990 levels (EC 
2016). The new Dutch government has adopted a more ambitious target of 49% in 2030 (VVD et 
al. 2017). Recent scientific publications have addressed the necessity of reducing CO2 emissions 
by 3 to 6% per year and a total reduction of 80% by the end of this century (see e.g. Meinshausen 
et al. 2009, Parry et al. 2008, Scott et 
al. 2010, van Vuuren et al. 2010). This 
implies ending our fossil fuel-based 
economy within this century. In terms 
of achieving this ambition, results of the 
Paris Agreement are more promising than 
those of previous COPs. In this respect, 
the emissions of Dutch holidaymakers 
show the opposite of what is needed: 
total emissions increased by an average 
1.4% per year between 2002 and 2017. 
The main reason for the overall growth in 
emissions is the increase of the average 
distance between home and destination, 
which is caused by the overall strong 
increase in air travel and long-haul trips.
The differences in carbon footprint per 
holiday and per day are large: in 2017, 
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75.5% of all holidays had an individual carbon footprint per day that stayed below the average per 
day of 48.1 kg, whereas 28.9% of all holidays’ per day footprints were lower than the average per 
day emissions for everyday life of Dutch people (26.5 kg). The share of holidays that stays below 
the average holiday per day carbon footprint has been increasing steadily, as the increasing share 
of high-carbon intercontinental holidays has been pushing the average per day carbon footprint 
upwards (from 41.4 kg in 2002 to 49.3 kg in 2012, and slightly down to 48.1 kg in 2017). 
The holiday types with the highest average environmental impact per day are the following 
(between brackets the deviation of the average footprint of Dutch holidays, 48.1 kg CO2 per day):
- sea cruises (+383%)
- intercontinental (long-haul) holidays (ca. +180%)
- (outbound) holidays by airplane (+101%)
- organised holidays (+97%)
- European ‘airplane’ destinations (e.g. Greece: +51%, Turkey: +56%)
- all holidays in hotels/motels (ca. +69%)
- the average outbound holiday (+26%)
The holiday types with the lowest environmental impact per day are:
- domestic boating and bicycle holidays (both -84%) 
- all camping holidays with a tent (-53%)
- the average domestic holiday (-50%)
- all non-organised holidays (-47%)
- outbound holidays by train (-44%) or bus (-41%) 
- all nearby outbound holidays (e.g. in Belgium: -45%, France: -35%, Germany: -31%)
Again, the large influence of the destination choice on the environmental impact of tourism is 
obvious, followed by the choice of transport mode, though the latter is closely related to the chosen 
destination as the airplane is the only realistic choice for long-haul destinations for most tourists. 
However, the choice of accommodation and degree of organisation also plays a considerable role, 
probably caused by the large share of long-haul holidays and holidays by plane in the offer of tour 
operators and travel agencies.
The calculation of the eco-efficiency of holidays, expressed in holiday CO2 emissions per Euros 
spent, primarily shows that the average Dutch holidaymaker produces nearly four times as many 
emissions per Euro as the Dutch economy (0.89 kg CO2/€ compared to 0.22 kg CO2/€; see section 
3.6). Here also, there are large differences between various holiday destinations and types. Long-
haul destinations have the worst eco-efficiency (e.g. 1.52 kg/€ for Australia and Oceania), while 
destinations like Finland have the best (0.43 kg/€). Still, these differences are smaller than for 
instance the holiday carbon footprint per day, because most high impact holidays are also more 
expensive. Only outbound holidays by train and bus (0.34-0.37 kg CO2/€) come anywhere close to the 
eco-efficiency of the Dutch economy (0.22 kg CO2/€).
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The fast growth of the carbon footprint of Dutch holidaymakers (1.4% per year on average) contrasts 
starkly to the international climate crisis that demands significant reductions of the carbon footprint 
(by at least 3% per year) in order to prevent the worst impacts. The overall emissions growth is almost 
completely caused by the 49% increase in the total distance travelled between 2002 and 2017. The 
recession has reduced travel distances and total emissions at times, and also post-recession years 
such as 2016 have seen reductions in many components, but the many emission and distance ‘records’ 
broken in 2017 show that there is no lasting (desirable) impact on tourism emissions to date. 
The overall growth can still be largely attributed to the increased use of the airplane for holiday 
purposes, due to the strong growth of intercontinental long-haul holidays. Many of these trips are 
made with a tour operator or through a travel agency. This puts a large responsibility on the Dutch 
outbound sector, also with respect to corporate social responsibility (CSR). Dutch tour operators, the 
Dutch Association of Travel Agents and Tour Operators (ANVR), and other partners have recognised 
this responsibility, and have started to engage in carbon management. 
The authors hope that this report will provide the sector and the government with insight into the 
most important contributing factors of the environmental impact of holidays. This insight will hopefully 
contribute to new policies on the sustainable development of outbound tourism. The report also 
indicates how the industry can reduce its environmental impact through carbon management, and how 
it can look for products that are less dependent on fossil fuels. The results of this research clearly show 
the importance of tourism for climate policy, specifically in regard to CO2 reduction.
The results can aid policymakers with the development of mitigation policy. For example, the impacts 
of impending emissions trading for aviation can be assessed using the data for carbon footprints. 
They could also be used to develop a tool for consumers, helping them to take their holiday carbon 
footprint more into account (see Eijgelaar et al. 2016a).
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List of terms and abbreviations
Term, abbreviation Description
CF Carbon footprint; expressed in kg CO2 emissions
Combined trip Holidays where transport and accommodation have been booked separately in advance 
CSR Corporate Social Responsibility
CSTT Centre for Sustainable Tourism & Transport (part of NHTV Breda University of Applied Sciences)
CVO Continuous Holiday Survey (ContinuVakantieOnderzoek)
Great circle distance Shortest route between two points measured along the earth’s surface
LULUCF Greenhouse gas emissions from forestry and land use
Mitigation policy Policy aimed at preventing or reducing climate change, like emissions trading or  the stimulation of alternative energy forms 
Mt Megatonne or 1 million tonnes, equivalent to 1 billion kg
Non-organised
Holidays where accommodation or transport is not booked in advance, apart from e.g.  
train tickets bought in advance and/or accommodation booked directly with the  
accommodation facility itself 
Organised car All organised holidays with the car as transport mode. The car can be the tourist’s own vehicle,  but then the accommodation is booked through a travel agency 
Organised holidays Holidays where an agency or booking office has been used for the reservation of transport  and/or accommodation in advance
Organised other All organised holidays with a transport mode other than the airplane, the car or the touring car. The transport is not directly booked with a transport company 
Organised plane All organised holidays with the airplane as transport mode. The flight is not directly booked  with the airline
Organised touring car All organised holidays with the touring car as transport mode. The touring car is not directly booked with a touring car company 
Package trip Holidays from tour operator brochures where accommodation and transport are paid in  one price in advance
Ppm Part per million (one in a million parts)
Season-dependent 
recreational holidays
A season-dependent recreational holidays, also called ”permanent pitch holiday”, is a holiday 
where someone stays in his/her own accommodation on a permanent pitch (tent/caravan),  
a permanent mooring (boat), or in a second home 
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The impact of tourism on the environment, in general and specifically 
on the climate, is receiving plenty of attention. In 2008, the Centre for 
Sustainability, Tourism and Transport of Breda University of Applied 
Sciences and NRIT Research, in collaboration with NBTC-NIPO Rese-
arch, published the (Dutch) pilot-report ‘Travelling large in 2005’. In 
this report the environmental impact of Dutch holiday behaviour was 
calculated. The carbon footprint was one tool used for this: the emis-
sions of carbon dioxide are responsible for climate change. We now 
present the eleventh volume in this series, presenting the carbon foot-
print of holidays by the Dutch in 2002, 2005, 2008, 2009, 2010, 2011, 
2012, 2013, 2014, 2015, 2016 and 2017. This report not only contains 
a complete overview of the impacts of Dutch tourists on the climate in 
2017, but also presents the development of the holiday carbon footprint 
through the years  2002-2005-2008-2009-2010-2011-2012-2013-2014-
2015-2016-2017.
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